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httpObjective/Background: The objectives were to report the management and outcomes of a 96-year-old man who
presented with an acutely swollen right leg due to a ruptured popliteal aneurysm, and to review the relevant
literature.
Methods: A ruptured popliteal artery aneurysm is a rare diagnosis and is one that is often missed at time of
presentation. Previous case reports have documented successful outcomes following surgical repair, and a
smaller number following endovascular repair. This is a case report of a 96-year-old man who eventually
underwent endovascular repair of a ruptured popliteal artery aneurysm after a delay in diagnosis. A literature
review was performed to analyse published data in this ﬁeld.
Results: The patient underwent an uncomplicated endovascular repair with a GORE VIABAHN stent. A 15-
week follow-up ultrasound demonstrated biphasic ﬂow in a patent stent-graft with an unchanged aneurysm sac
size and no evidence of an endoleak. A review of the literature demonstrated nine cases of ruptured non-mycotic
popliteal artery aneurysms treated endovascularly. Seven cases survived the postoperative period, three had no
follow-up recorded, and four cases had patent stent-grafts at time of follow-up.
Conclusion: Safe and effective endovascular repair of a ruptured popliteal artery aneurysm with endograft
patency seen at the 15-week follow-up is reported. Review of the literature suggests that open repair remains the
ﬁrst-line management choice; however, endovascular repair is a valuable alternative. There is a further need for
longer-term monitoring of endograft patency following endovascular repair.
 2016 Published by Elsevier Ltd on behalf of European Society for Vascular Surgery. This is an open access article
under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Article history: Received 10 March 2016, Revised 15 June 2016, Accepted 3 July 2016,
Keywords: Endovascular procedure, Gore Viabahn, Ruptured popliteal aneurysmBACKGROUND
The popliteal artery is the most common site for peripheral
aneurysm formation.1 However, rupture of a popliteal ar-
tery aneurysm is rare. A recent study has reported the
incidence of rupture at the time of presentation at 2.2%.2
Early diagnosis is key to prevent injury to life or limb. To
date, no guidelines are available to advise on management
of a ruptured popliteal artery aneurysm. Currently, surgical
intervention is performed more frequently,3 but endovas-
cular repair is increasingly being used, particularly in those
with multiple comorbidities.
This case report aims to add to the limited amount of
evidence available,4 demonstrating successful endovascular
repair of a ruptured popliteal artery aneurysm.rresponding author. Department of Vascular Surgery, Norfolk and
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A 96-year-old male ex-smoker with a background of
benign prostatic disease and dementia was admitted to
another hospital following a collapse at home. Blood tests
performed on admission revealed a normocytic anaemia
with a haemoglobin of 119 g/L, a raised D-dimer of
1095 ng/mL, normal troponin, normal C-reactive protein,
and a neutrophilia of 10.44  109/L. A cause for the
collapse and raised D-dimer were investigated; however,
no cause was found. A diagnosis of venous thromboem-
bolism was considered but excluded on the basis of Well’s
score; therefore, the patient was not anticoagulated and
was discharged home with a course of antibiotics for a
urinary tract infection.
The next day the patient was referred back to the med-
ical team by his general practitioner with a swollen right
knee and thigh with extensive bruising, suspicious for deep
vein thrombosis. The patient attended the deep vein
thrombosis clinic and underwent a lower limb ultrasound,
which revealed a patent venous system and detected a
popliteal artery aneurysm (anteroposterior diameter
Figure 1. Computed tomography angiogram demonstrating the
right 4  5 cm right saccular popliteal artery aneurysm (lateral
view).
Figure 2. On-table angiogram showing right 4  5 cm saccular
popliteal artery aneurysm prestent.
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just above his knee that measured 11.4  5.2 cm. The pa-
tient was discharged home the same day and referred to
the authors’ vascular service for an urgent outpatient
appointment that took place 7 days later. At this point, the
patient was found to be having difﬁculty walking owing to
pain in his right leg and he was admitted from the clinic as
an emergency.
Clinically, extensive bruising was evident behind the pa-
tient’s right knee and posterior-medial thigh. A pulsatile
mass was felt posterior to the medial aspect of his right
knee, and the pulsatile area was felt to be extending into his
posterior mid-thigh. The patient’s right foot was pulseless
but not acutely ischaemic.Admission blood tests showed an acute normocytic
anaemia with a haemoglobin level of 77 g/L. A
computed tomography angiogram demonstrated a right
4  5 cm right saccular popliteal artery aneurysm with a
large posterior thigh collection extending superiorly
measuring approximately 23  3 cm (Fig. 1). Run-off was
severely diseased but patent. No other aneurysmal dis-
ease in the aorta or more distally was identiﬁed. As part
of the patient’s management, he was transfused with
blood and discussed in the vascular multidisciplinary
team meeting.
Primarily because of the patient’s age and longstanding
cognitive impairment, the safest deﬁnitive management
option was felt to be endovascular repair with insertion of
an above-knee popliteal stent-graft. A GORE VIABAHN
stent (W.L. Gore & Associates, Flagstaff, AZ, USA) was
deployed through a right femoral cut-down under general
anaesthetic (as decided by the anaesthetist at the time,
although local anaesthetic may be preferable in some pa-
tients). Completion angiogram showed successful exclusion
of the aneurysm (Figs. 2e4) with an unchanged run off. The
patient was then started on dual antiplatelets post-
operatively (aspirin and clopidogrel) for 3 months, followed
by lifelong aspirin.
Outcome and follow-up
The patient was seen in clinic 6 weeks after his discharge
from hospital. He was recovering well with the bruising and
swelling having all settled down. A below-knee palpable
pulse was present, indicating that the stent at this time was
patent and the mass was no longer pulsatile.
A follow-up graft patency check was performed 15 weeks
postoperatively. Doppler ultrasound showed biphasic ﬂow
in a patent stent. The aneurysm sac size was unchanged and
Figure 4. On-table imaging showing completion angiogram.
Figure 3. On-table imaging showing deployed stent.
26 S.L. Brown et al.no endoleak was seen. Owing to the patient’s advancing
dementia, no further outpatient follow-up has been
arranged.
DISCUSSION
This case report provides further evidence around the
difﬁculty in diagnosing and managing cases of suspected
ruptured popliteal artery aneurysms. It is hard to
determine the point of rupture of this patient’s popliteal
artery aneurysm, whether it was triggered by his fall,whether it caused his fall, or whether it happened after
he was discharged. The authors’ suspicions are that his
collapse was triggered by rupture of the popliteal artery
aneurysm, but it took several days for the diagnosis to
become apparent. Clearly, the patient should have been
admitted for treatment following the ultrasound scan,
but the signiﬁcance of the haematoma was not appre-
ciated by the referring venous thromboembolism
specialist nurse.
A PubMed database search was performed on 5 June
2016 to review the current literature surrounding ruptured
popliteal artery aneurysms. To summarize, a total of 58
cases were found, 11 of which had been repaired with an
endovascular technique (summarized in Table 1).
Out of the 58 cases, eight were mycotic of which two
were repaired using endovascular techniques.5,6 Both
endografts were patent at the 6-month and 2-year
follow-up.2,5 The remaining six cases were surgically
managed.
Out of the 50 non-mycotic aneurysms, 41 were treated
with a surgical approach, including bypass or ligation, and
nine were repaired using the endovascular approach.7e11
Four of the endovascular cases demonstrated patent
endografts at follow-up (two at 3 months,7 one at 6
months,8 and one at 1 year9). Two patients died within 3
days of the postoperative period of unrelated causes.7,10
For three cases, speciﬁc follow-up was not recorded.11
One endograft thrombosed immediately during the opera-
tion; after a successful thrombectomy, this endograft
remained patent 3 months later.7 Although the numbers are
small, endovascular repair is showing promising results in
terms of endograft patency and safety in the emergency
setting.
Interestingly, a recent large Swedish study looking at
patency results in 592 elective patients undergoing
popliteal artery aneurysm repair either with the open or
endovascular technique demonstrated lower endograft
patency rates at both at 30 days and 1 year in the
endovascular repair group compared with the open sur-
gical method.2
Previous case studies have demonstrated missed or
delayed diagnosis of a ruptured popliteal artery aneurysm.
While reviewing the literature, nine cases were initially
misdiagnosed. Five cases were diagnosed as a deep vein
thrombosis,12e14 one case was thought to be a knee
haemarthrosis,12 one a popliteal artery aneurysm throm-
bosis,12 one a peroneal nerve neuritis,12 and one an ab-
scess.15 On reﬂection, it is possible that nonvascular
clinicians are misdiagnosing ruptured popliteal artery an-
eurysms in those with leg pain and swelling. This is an
important differential particularly in those who are older,
male, and who may have a history of hypertension and
smoking.
To summarize, this case report reﬂects safe and effective
endovascular repair of a ruptured popliteal aneurysm;
however, although a valuable alternative, open repair re-
mains the ﬁrst-line choice at present.
Table 1. Summary of all 11 endovascular repairs of ruptured popliteal artery aneurysms.
Reference Cases
(n)
Age
(y)
Mycotic Symptoms Diagnostic
imaging
Size (cm) Type of endovascular
repair
Complications Follow-up
Bani-Hani et al.5 1 85 Yes (group G
Streptococcus)
Collapse, pyrexia,
swollen limb
Duplex US, CT
and MRI
2  12 2 VIABAHN
endografts
Postoperative infected
haematoma with multiple
thigh collections
Patent at 24 mo
Schimmer
and Somjen6
1 80 Yes (Staphylococcus
aureus)
Leg swelling
and pyrexia
CT NS 1 VIABAHN
endograft
None Patent at 6 mo
Gerasimidis et al.7,a 3 NS NS NS NS NS HEMOBAHN
endograft
Intraoperative graft thrombosis,
thrombectomy performed
successfully
Died after 3
modgraft patent
HEMOBAHN
endograft
Died day 3 postoperatively
from cardiac shock
NA
WALLGRAFT
endograft
None Patent at 31 mo
Smith et al.8 1 75 No Knee pain Duplex US
and CT
4 Endovascular
occlusion with
16 mm AMPLATZER
vascular plug
None Well at 6 mo, no
follow-up imaging
discussed
Yevgeniy et al.9 1 86 No Acute swelling and pain
of knee and thigh
CT 7 2 VIABAHN
endografts
None Patent at 12 mo
Lamoca et al.10 1 88 No Swollen leg,
hypovolaemic shock
Duplex US
and CT
9.1 2 VIABAHN
endografts
Died day 2 postoperativelyd
respiratory failure
NA
Möllenhoff et al.11,a 3 NS NS NS NS NS NS NS NS
Note. US ¼ ultrasound; CT ¼ computed tomography; MRI ¼ magnetic resonance imaging; NS ¼ not speciﬁed; NA ¼ not available.
a Individual cases not discussed as part of a study.
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